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(57) Abstract: 





PROBLEM TO BE SOLVED: To 
provide an orthogonal frequency 
division multiplex signal transmission 
method by which much more 
information signals are sent 
accordingly even when a reception 
state is change and to provide a 
transmitter and a receiver. 

SOLUTION: An input circuit 31 
selects any of a plurality of error 
correction coding circuits and a 
plurality of trellis coding circuits for 
input data to apply double error 
correction, conducts modulation 
mapping, synthesizes frames of ID 
and reference signals denoting a 
selected rate and provides outputs 
of R and I signals. An output circuit 
35 uses the ID signal decoded from 
the frame based on the received 
demodulated R and I signals, 
conducts demodulation due- 
mapping, Viterbi decoding and error 
correction to provide an output of 
decoded data and also discriminates 
the reception status based on the 
S/N of the decoded reference signal 
and generates a control signal that 
designates a rate of the transmitter 
side by which much more data 
amounts are set depending on the 
reception status and transmits the 
control signal. 
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I* . 7- ^ - K n*:*q» fflT^ © s X N j5» 6 a «« s « 
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' mvMMtommi ■ . ■ . ' . 

©Htassw-tJveftft, aifiiiiiSKfflo ^-rentes 

m&mw mt*. bt > >#)imfoT-mm b. s«it 

annate ■zn^ni&.&.omQftiEnmki'— K h 
i/ u zft^it tftt ft ^ft-e'ft 

e> erases w-r i Dtf t, swi^ift^ti^ft? 

U-A^jSbT£»««^fcl*Rffi«^fcft£tfbfc 

a, e> ©*«ans t &&.mm *ts^v»t tuiEii: 

ffla»«-#j**^**?E*wii<FFT«jfb.fca, -t 
ft-?niRft©ttI>l5 i '7 ? \t>tftt* tr^Ktt-s©**- 

xV 5?*;^— ^v-Ax^-h* 

b fcWISS KS^TSI b ©¥"J 

£*g*#&«fc7 f -^«tf£<&**raffl©ffiK#^t 30 

ft i£ff M K if ^ * ffilB W - h if ft U 

isia bx ± o ^mm^ii i^xmrn^m^m^'Mis -r & 

ti^n-ft-'- intsic.su d e n^G^-r ^ # it $8ft 
^ e ^n^etimz nm^tnam^-xm^ ksm 

iwreeisi^** awua- 1 u=j> if sg«*t t-t^xts^ 40 

ft, *ft : £ftttft©tt3lTl£#*rt:i'- K hU'Mff 

*2pif^iftwi5^^ v^^x-^tw^-n-^n 

A^EIS§<h, 50 



*$IP!¥ 1 1 - 1 6 3 8 2 3 
"2" 

WI2**ffl5« t &R«fI ^ i ft S ^ WE Hffi <t ^ t 

c jiiS^c^S'j^abfciutsaxpJiSic^ffl^m^f^ft 

LT$IWe£g&^£«-r *jH«ffi£ ft*TTS - i ft 
§{I mil * nfcffl ^ft«W bTitlfS U- h Jf£« 
73 2 n It U - h »S« ^ 3£r3 * SiR b it - ©S* 0 (TiE 

*fbThU'J7.^^bft^-5 hl/UXfS^b[ElS§£:, 
It^CCDSira T >^ tf > if^j^co -5 ^ MfB^lHlSS^ & Hi * 

>^^-C, MfBM/UX^^-fblUS&cotti^ff^lC^b 
T^ia^y tf>^ftfroTmrSHeSI'f^#5 ; -f v*^;^ 

v h >if®?&p o taanfc, siRbfc— o it 
>^scft^-r i be^t, wia**fli^t, WBaesfe 

t ft W^-r* 7 V- A^fiE 
[e1S§ t jfD £ fc ft W« t T*«f*3a'2 ffi«©3l«S 

S. 

[1**914] «D.IIiE«F^kU- hl/'J^fffft 

i/- h xatsEn v y tr > y ft ^-n^rijiK bx# & 

- h,. M/UX^-ftU- bX^fr^-v tf>^*^ft 

s^-r i Dfi-^t-, ■^tft^ti^-'ft^v-A-g-figb 

'■T**ffi«^ £&-£Jfcb&«. ■ 

#S7V-A^-H b'V 7 l>— Af3- F bfeWIB I 

d A^ftffl v?Tawb&— ©aw^v v t > e 

> fa^©«^ U— hStWR -D ITiE75^©«^ly- h t 

ftSt^!:, 71/-AT3-' I* bfcg3pHS*Pff#fcS 
tJViTSffittiRftWJSbT-t©^***** eSfcx-^ 
*7i**< **2l'«ffl©IWE«F#fl:U- K; > U- U x«F^ 
<bU- hSt«B77 tf>^7JSCft3l««fcS^"r*U' 
-h»J6{S^ft'±«bfc»,' jEWblCiOajWW^tb 
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3 

[M*iH5) Jfif2ai*lHlSS«. 

ffltzmm^-? v¥>?®&<ntiitim^$:. wis^u-a 10 

U— h CD f rt> £ MR 3 nfc— U — h \Z «fc 0 fcf 

^6©WE I D«*fc «t OHMkORDIIiE**®** 

IE b Tffi^^- ^ £ tB f -5 8S 0 HIE [HISS t , 

*tiESflrttia*ij«igis*»6Hi**nfcu-V»3t«^* 

K. 

[0 0 0 1] 

m^fcmum, mmmmRzf^m^m\z%y) , mztm 
its ntt* Mkmt ^ts. a ©it mm^ sis &h& . 
ra«*Miftt©iSXw*»c#«**«* oof dm :0rtn 

ogonal Frequency Division Multiplex ) <fc L-TfSiilT ' 
-t©OFDM«-^*3l«T*iS(S»«2fttX 

oFDM«#fes^-rss«»«K:H-ra. -. 

[0 0 0 2] 

^9- 1 5 3 8 8 2#4i«fcMSSn/t3S.«««1f. H 40 
BfciSHT, A^SST 1 cDA^-f ^;i/5 f — ^14. A 

[ o o o 3 ] f&9niE$mtfttm-2ntz7 ! << zsfji?- 

^f4, A*®»2«»6 I FFT«M[«4K:«*&Sn*; 

I FFT}gffgB4«. X#l3>8r 2 i?*JU 

y-^trffiifta^-ijxxa cifftj mMLTmm so 



1 1 - 1 6 3 8 2 3 

4 

< i <t ^) s^it^ff^ (Q<s* b 

1 ©£Oy £#^§§3^6©£ Oy ^ICg^T. I F 
• FTJRS884 J:rjffil*Wfc»*ajSnfcI FFTSJHS 

0° ->7Myfc*Mffl«[»t*2©»2fe«tUT, EX" 
UW,®m (QAM) LT^JA^i2 5 7j£ (JEft 1 2 81 
W^iM^t+^iHS-O) ©*«»ifctt>&»&fc*OF 

[0 0 0 4] x-f 5^U»£gWS6 .fcOflllOlliSnifc 
OFDMff^fi, D/A*»8g7k:«ilSSn. - dTi? 

p>y ^^ras 3 &!b<D9 a? >-?*j yytuyz 
. [0005] me tefc&ow.&mfc&ftm&mm^gm 

9 - 1 5 3 8 8 2#4i«fcH5R*nfcS«««T. FIB 
t*5>»T, £IH^2li&£^UTA#£nfcOFD'MfI-f§- 

«K«»i*l«Sft, 'Mfcjq&ftga&i 2k:J:D't>iBH 
«*fcffl«»«*'*n. >f m^a«[itt«s i 3 \z&omm 
tsnfrm, u 7"»tu»wa:3iiEan» 1 4 (c«s&$n 
-5. 

[0006] +-v»j;rttfflxa^3<ftSiHf§i 4<o^-^u 

7tttUI§I(S«^tt. AAOFDMi^CfMM 

snfcwaaitFOB, t>nAtt0c9ss« 1 5 

an, 'CTWffillF 0"tffiffi|B|»3L'fc«flBlH*K 

'»iE5S«nsi 4 tiia»fc«i(&ans— 90° ->7 

^ 1 6(C^0{iffi*i9 0° ->7 hSnT*&*t'J7i 

itiRumza&m^ 1 4ic«*&$n^. 0 

[0 0 0 7] dtltCtO, +r U ZttlllRrWtXttlllS 
1 4<OiaS!an»»3i»6tt3lfll««OD/A«»»7*» 

^me&i 7fcft»sn*-*, (lpf) 

1 8 fc«fcDOFDM«^«*£UTe2tanfc#H&H' 

[0008] mj«flMHS£igisi.7tt. m.mr±uifm 



. ( 4 ) 

- ; . 5 

-f > ^ — /\*;H$P.flP&*©;t * © IKPelff & £© y^fA 
4? D -y * Sr^f 5 ->X^A 2 a y 0 t «fc «3 

[0 0 0 9] A/D^&§§1 9 iosoaisnfcT*^ v 
*;nt*tt. ffts?^b(5 2 ofc#a&«*n*. ff.tr 

»«®si*wfa^ (r«^) oft-*) £ 

oMittjij^jftJi^otB^ffla^fTtotiTUi^sa^ 22^ 

[0010] flesfeoaiajfflftftiJ'Spj^sw^eai 
jstiT, PB«YboFDMea*ic**»5nTt>s 

(4#^¥8 - 2 6 5 2 9 5-iH*fS) . :i©|5gJf ftOFD 
*t»J;5Kl» T&fe E JB!c^il$:©/h£uatKl{f^£, -h 

fcaoFDMaEwrs^ST, £«#«a*sj?Yt;iy-c«3& 

»«7J*H**«*Jfc <C/N) tfttTb. JtfiKJi*** . 
W^tefc&-3-Tt>Ttt»Ji©*Te»#fT;lS &©-?& . 
•5. 
[0011] 

©PSJlftOFDMea^iCTtt, ±ffiB«fc*ffi»©* 
*v»SEWfflr^i -r**3-feBfBC/N»4^:*v^aift»c?iJ 30 

[0 0 12] Sit, 0 5&tfH6k:ipL.fc«fesfe©iiHfg 

A^^Jlt^S*. 40 
[0 0 13] &mWfc&±<D&iZ&frtitinfz*><D-C. 

[0 0 14] 
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■ . " 6 

&mi\£&iw^*&i&LTi/>#)imi(LX'm{iL, sit 

[0 0 1 5]'-7j, SlflTIt ^MfiiStttiBTX* 

ut&, ^n^nm&vmmT^y^ytttt. \z$\z 
«*©«-*§■ v-v Rztm 0 inE^scoa* u- h © 

©aw^y tr>^*sc. tr* £«■*©«# u- hat* 

^DIHE7ji:©a^U-ht3j;0, 
Fbfc36fll«^ca6tJHTSfll«aS:W«bT-t©*lJS 

[0 0 16] Sit, #fg93©2!(f&Hra, S^^iS)^ 

©afcsaBoaaifto-tn-tfnft, &ttt&&£*!i0£ 

-K. hU'J^W^fcU— hXC^WW t'>i/755£© 
h»£«*fcB-2*-©»0ITIEW^b> 

x w ^ ^x - ^ * £j&-r S <h * t , SiR b it «F*ft V 

i DflW£, ^^ju^-^t-en 

■en 7>-A§« bT^iCgi5«^ i«icgl5«^ t **J« 

-r-5A73iHisgi, *»a$flMtirtsaBffi#££gw\ m 
ib; ^-r), «*»»w*abitB[5iEH«»c»«i*aflr 

fi£tU/tt)©T*S. 
[0 0 17] *«M©5ffi(6«tt,- RDITiEW* 



7 

s£ £ -t n n a & u x m e> n &e £ r ^ # x a s j $ ;> x 

afcbfciWbU-K" hUD^iWbW-V 

ttnaFFT«j|[bT*ft«ffi*t*»»fln»*awr 

U- h&£/j^9iTIE7j3£©a^L'- He 
71/-AT3- Kbfca*PflWlca-^TS 

bT-t©*i)tia*j&» e m t> < 

[0 0 18] *'»WCJ4; iMfi^JTte, tSDiTiE*HHb 

MtJE«#££j*bfc«, SBWbT±?)jeW{H*»4:bT 

T"£-2>. 30 
[0019] 

xmrntrnzmwrz. m i}tt&wizfc2>w.3zffl&L& 

©^©^Py^H, H 2 tt0 1 tf©A7J[E]B§3 1 ©— 
^©^©^Py^BU l3 3«0 1^©tb^Ii]gS3 5 
©-^©^.©^Py^^T,, 
[0 0 2 0] El l CiST J: 51:,' c coilfflflT «lt 

'1 <fcOFDMi£{tSB3 2 t^SteD, £«£!§ 40 
tt. OFDMg<a«3 4£ttifcigiS3 5£j&>Sfc*. A 
£>[e]S§3lte, &$©EI2©;7p-y£0©;|8ji£(CckO, 

*— Ott0ITIE»^bU— K hUU^«?^bU-Mft'. 

^«n^y fcr>d/#a*-*n-€ r na«bT»&nfc£3& 
-r^*^ s^i^-^t, asib&iWbu-K h 

U UXW^fbU- h&tfSSItiTy f>^73^£^-r I D 
lift,. StW^i l/-A^s6LT.Rfllf 

t iff ^ (diftasm^ t*di-*-r*. ' so 



ftmW- 1 1 - 1 6 3 8 2 3 
8 

[0 0 2 1 ] OFDMiM«gR3 2 te, i5tSbt7a 

13. A*EIJ»3 l*»c.©Rffl^&r/Ifll^*gW. OF 
DM{i^tC^&b. HK:SI«**K«»bTT0JC«l{t 
*tbT2SMe3S883 3^3l«r*. ' 

[0 0 2 2] OFDM««ffl3 4 tt. 0 6 CSbfc^P 
'V^0©S©^a*^ffi*lsIBS2 1 *^Hfcff|fi£©lHl!S" 
«T, £NI£3II8 3 3 fe«fcT0SEMflH**gfiawib 

r r {t 1 i'ii-si c©airaRft^t m-sttttH 

730SS3 5 tCA^^n-5. ttS^E8S3 5tt^iE©0 3©' 

fc, 7U-AxP->*bfcaWa^ta^'ViT§{Itt^ 
bT^©*J^*Sm*^* ! fo7 ? -^*75^< 

b&», «MbTJi0«n«^i:bTfflBie2!B^ae 

[0 0 2 3 ] A7JESS3 1 ©fl|fig;SUtt!if^^-Z3^ 

T@2 i*C5EfCi¥iMtCitt^-rs. El 2 IC*5^T,. {5i* 

73sn-5. ■^©e3i-r'<#5 f w^3'jV'5 i — ^ tbr'tt, 

[0 0 2 4] ^08TIE^'fblelK4-ltt; fJlJ^.«2aSI 
©W*<bk-h©W^fblHlg&j&»&&B, sa&Bfr&iS 

r*€r, h©ra^fl;Ei8saj? 

-hVDt>tt) YbbT, hU-U^.^^-fblElS§4 3 

[0 0 2 5] h U U ^^F^-fblHlK4 3 it. g^^^^ . 
<&^fflf-5^> *<Dftmtl'—btfil/2. 3/4, 5 
/6&tf7/8©4 a«oa*ii*W#YblHlB^ 

^nt^o, -tEci'-nfjeft^fca:?*, ^-rn^ 
iaao**ji*«F^bi3KA«as?«fflsn*. 

SS4 4t:-W^$n-5. 

[0 0 2 6 tr , >^I3IS4.4H, ^JA«4 PS 

K, 1 6QAM,' 6 4QAMW2 5 6QAM©4ig 

±i3©i^-h»^«<»ta^*, nwnao 

M-?«^> ^EB)&«a«fl!ffl ^ni, ^iS3 v y e > ^ 
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•5UjEW^<fclslK4 1 , h U U;*ffiF^ft;EIB&4 3&tfg 

[0 0 2 7] A-&fi£[HlK4 5tt, SEfJ^yfc:^ 

Ih!S£4 4 JcOIXOaiSnfc^iHTy fcf^SttfcrV v 
ffrr-ft* ±R<DID{Bnt. S*P«^**lHlfS4 

7b-A^bTRI^, Ifll^tlxTffi*-r*. CO 10 

mnoi&mTte. i»T3 2 (=2x4x4) 150^ 

[0 0 2 8 ] d©Rff-5§-±: Hf-^ttH 1 ©OFDMjifi 
{S3 2fc#*&S*l. CCfH5t*l:lliHbtJ:3t, 

1 FFTSoiafcAAsnT 1 f FTawrsn, in*a{f 

e>© 1 MtQf^ix-f ^^jua^siST^Mffla 
* (if) fi^=»fcii5SiEnan. D/Afcasn-fc 
«, «»»3as«i»-rRFfi^iiffc:«iifcjBcjE»$nv 
«95-rm*nMBanT3i«7>7-^-j: t)ffinaesiK3 3 tc 20 

[.0 0 2 9] -75, SfllSHTtt, 7>?-^TS<f 
StlfcRFMH E 1 OOFDMSm.BB3'4fC#t*&S 

OFDMSIIS3 4H RFfi-ff*i£^i£*i*ILfc-. 

0 1 m^tQmmzftm?z>. ftmzwt 1 ffl-^tQ^t 

^■tt, OFDM§«gB3 4W©LP FfCT^^^CJ* 
»*>»S*n, 3efcA/D«»»*3iUTI«**tQ« 30 

^tbT!«ai««7-uxaeift (fft) sissca* 

Sft. r^TFFTS*l;j;OR«fi 1 

& 0 dtie>©Rff^t ni#*tm^ieiK3 5 \zmmzn ■ 
[0030] mj]m&3'5a>mi&x.zfWimz-6\,*. 

TH3 i*tC3Efcl¥»k:KWr*. iKDOFDMSfl 

ec3 4^6««3nfcR«#i -^-^nm 3 

a *i. 5* 3 — k k «fc 0 # 6 y tr > s nfcx 

[0 0 3 1 ] tSBBT^y t>^(ElSS5 2 «, gtHv.y £ 
>^[5Jg§4 40|gP?7j^;»C^LT4PSK. 16QA 
M. 6 4 QAM2£tf2 5 6 QAM© 4 8U£§©32HrI75S;£ 
«fc*«W7 f VyhT>^ia»^6iBlJ*SnT*«3, ±13© 

1 d« ^fca6^**WTy tf >y@»4 4 Ta«an& ' 

SP75^il^i;^l^7J^:©«^&«ira-rS7 :; -7^t>^ 50 
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[0 0 3 2] t^lf«^lHlK5 3tt, hUU*W#{b|5| 

s&4 3 04aao^{bu—Mi^j6b-c4aiao«4 

U-h©b'^h'^0&fre>#5$£nT£i9, ±ffiOI 

DflWKSt**, huu^w^kig!S4 3Tawanfc 

[0033] m o iTiiasg 54«, gn o HiEnmtmffi 
4 i©2ffigi©W^{tu-hK:#*LT2a«©tt**u 
-h©^0ITiE[ElSST'^3nT*0« ±SE© I Dff^f 

«ouiEW^fcigBS4 i -ra«snfc«F^t 

[0 0 3 4]— 71^— A^n — ^5 l^BS^ff^ 

*Kf«JffiSS**»fi < ft* J; -5 »c2Hffl!l©# U- h Sit £ 

[0 0 3 5] 0 4tt§{fSli{f^©C/N(C*fT5m^ 

«H£©«JMB.*jRT. l»IBf». «*fise«w«#'oc 
■/N,:l«tttt«F-^»>3-*T:; Sfc AIBI. II. II I, IV 

OsTIEfc h.UU^#-^-ftfcfTto7a:^tjfct#©v 4 P S 
K, 16 QAM. 6 4 QAMRO : 2 5 6 QAMOMl 

*iC»c*»t*iR>5*«ptt-p. n^v , vi, vn ami 1 1 

k> timtn^tm i / 2 © hi/ u ^^^b^ff o fc 

4PSK, 16 QAM, 6 4QAM5r/2 5 6 
QAM©#5£Sl^SCC*sWS^»3^itfttT&-5. 

[0 0 3 6] /nj^^W^fe^OTCfix-^^^e 
iMT^S'x— ^S«, 1 6 QAMfflS^4 P SK©2{g 

6 4QAMTB3i, 2 5 6QAMTB4fiC 
75:^. Sit. /Lg^-^&l^^/iejSTg-S^-^S 

[0 0 3 7] ^D*#itttliVtC^J;pl^M 

e£ic^<^^. cmsodtt. sffsm^roc/ 
o$t©wi (s«Jtwr«) swat. g« 

««fc:iSi;T»t>7 f --^«€:^<K3t-rsii*«T* 
[0 0 3 8] B4twtJ:3lC, W^Rt)*** 

i o-7ots, c/n^2 5 dB£t±*niiisaviin? 

^T2 5 6 QAM, S • ^^-fb^ 1 /2 © h 
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■ HJ*!WbJ&*»»;frit£fc*. 24dB~19dBT 
6 4 Q AMfcJEA, C/NaWftT-frSHt* 

\Z hUUX^©^^b^&/h£<T SAV ^OfTIE^F 
^©^Ur-<f-^Itt§^tfctli. RHSHc 18d 
B~l 3d BTIJ 1 6.-QAM, 1 2 d B~ 5 d B Tte 4 

psK*sct-rntfj:^. 

C0 0 3 9] §{f*c?R*iJ^lElS§5 5Tf3-HSnftS 

s / n 6 jna« t , *©s)3£ii*k:»^»Tae 

u©l/-H^f^H 0 3cr>g?p®S§5 6fc##S 10 
*U ^CT?mtfBPSK»3^T, OFDMflff 

iMs§3 6^i»{f an*, fct, si«fflits««i©isi 

6 fc«jfc±D«IB«^£©JSJO&6iea4:fc:a. (flF^OtftHJ] 

[0 0 4 0] TO^P^te*^ >x-*CD£i2t£fr 31 

. t>>„' ±0£M«^tt£««©lMWit<*£&a. COJb^ 3 2 

&Slff ^teiUmflUJWH 2 (C^LfcA^J[EjSS3 1 F*J<£>miS! 3 3. 

m&4 2Tmmt>nT. mm^rc<k?\zmim\(DWiK>$T 34 

IEW*<b, hUUT^^Hb, JEMVyt:>j/Cftl/-h 20 3 5 

nwu s«#«jWKfbUT*>*nk:*i;&**>£<«>7* . 42 

-^sresi-rs^.t^Tfr-s. 4 3 

[0041] . 44 

[fSSH<D2&SI] ■JJA±Sft^bfc«fc5t, *^a^JCctn«, 4 5 

3S«iHT«, «?>inEW*fbU— K HU'J^ftU 4 6 

— ha^cwvy t>^jcs-c-n-fna«bTesiT 51 

^^^-C v^Jl^-^iHf U S«#JTT«, V 5 2 
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